Adrenaline as an endogenous agonist for presynaptic beta-adrenoceptors and their relevance to the development of hypertension in spontaneously hypertensive rats.
We attempted to identify an endogenous agonist for presynaptic facilitatory beta-adrenoceptors. Pulmonary arteries isolated from guinea pigs 5 days after bilateral adrenalectomy and renal arteries from 4-week-old spontaneously hypertensive rats (SHR) exposed to swimming stress for 1 h were preloaded with 3H-noradrenaline and superfused with Krebs medium. Electrical field stimulation was carried out four times at 15-min intervals (S1 to S4). Beta-antagonist carteolol at 10(-8), 10(-7) and 10(-6) mol/l was cumulatively applied after S1, S2 and S3 and the effect was estimated as the evoked 3H release ratio, Sx:S1. Catecholamine contents in arteries were measured by high performance liquid chromatography with electron capture. In sham-operated pulmonary arteries, carteolol inhibited evoked 3H release in a concentration-dependent manner. This inhibition was completely abolished by adrenalectomy. Adrenalectomy depleted adrenaline contents without modification of noradrenaline and dopamine. In renal arteries, swimming stress potentiated carteolol-induced concentration-dependent inhibition of evoked 3H release and increased adrenaline and dopamine contents without modification of noradrenaline. Adrenaline derived from adrenals and probably stored and coreleased with noradrenaline acts as an endogenous agonist for presynaptic beta-adrenoceptors.